Purpose -The Swedish health care system currently implements Cancer Care Pathways (CCPs) for better and more timely cancer diagnostics. The aim of this paper is to elucidate and define 'crowding out' effects associated with the CCP implementation. Design/methodology/approach -A document study based on implementation reports and action plans from Swedish regions (n=21) and a case study in one region were conducted. Qualitative data collection and analysis were used to acquire more knowledge about the 'crowding out' effects associated with the CCP implementation. Findings -Three effects discussed under 'crowding out' were defined. The first effect, called the push-out effect, occurs when other patients have to wait for care longer in favour of CCP patients. Another effect is the inclusion effect, whereby 'crowding out' is reduced for vulnerable patients due to the standardised procedures and criteria in the referral process. The final effect is the exclusion effect, where patients in need of cancer diagnostics are, for some reason, not referred to CCP. These patients are either not diagnosed at all or diagnosed outside CCP by a non-standard process, with the risk of longer waiting times. Originality/value -'Crowding out' effects are an urgent topic related to CCP implementation. While these effects have been reported in international research studies, no shared definition has been established to describe them. The present paper creates a common base to measure the 'crowding out' effects and support further development of CCPs to avoid the negative effects on waiting times.
The aim is to decrease waiting times and the inequalities both between and within regions, thereby increasing the quality of cancer diagnostics (NBHW, 2015) .
The implementation of CCPs is in progress and more and more cancer diagnoses are included. Generally, CCPs are perceived to improve cancer diagnostics and shorten waiting times, but there is a heated debate about negative effects for other patient groups (NBHW, 2016) . Prioritising cancer patients and giving them pre-scheduled time slots is perceived to make waiting times longer for other patients. These negative effects are however difficult to identify and prevent since they are not defined, not measured, and linked to various patient groups. In a system like health care, where the different components are highly dependent on each other, it is a well-known problem that focus on improving just one component of the system may lead to negative consequences and sub-optimisation of the entire system (Grol et al., 2013) . For example, Lane et al. (2000) conclude in their study that reductions in bed numbers do not increase waiting times for emergency admissions as expected. Instead, the result was the unexpected increase of cancellations of elective surgeries. In Sweden, these kinds of negative effects are discussed under the term 'crowding out'. The term is not only discussed in relation to CCPs, but often debated in relation to patient prioritisation, resource allocation and equitability issues (NBHW, 2016) .
In order to prevent undesired negative effects in other parts of the health care system there is a need for common understanding and hard facts about what the 'crowding out' effect means. The aim of this paper is to elucidate and define the 'crowding out' effects associated with CCP implementation. This paper provides a starting point for measuring the 'crowding out' effects and taking preventive actions if results indicate that negative effects occur.
Theoretical framework
The Swedish health care system is under constant pressure for change. Among the main reasons for this development are the increasing complexity of health care systems, the focus on efficiency and effectiveness, the pressure for cost reduction due to increased care demands, and the development towards more individualised, patient-centred care (Groene et al., 2011) . Consequently, there is a trend where health care officials, commissioners, and professionals are striving to find new ways to organise for improved quality of care.
Quality of care in cancer diagnostics
In 2001, the Institute of Medicine defined quality of care with six underlying requirements: patient-centred, safe, effective, efficient, timely, and equitable. A health care system that achieves major gains in these six areas is believed to be much better at meeting patient needs (Institute of Medicine, 2001 ). These requirements have been accepted internationally and appear in policy contexts worldwide (Beattie et al., 2013) ; in Sweden, the definition has been adapted by the National Board of Health and Welfare (NBHW, 2006) .
The goal of the CCP implementation is to improve all the requirements of good quality of care. First, the implementation of CCPs implies extending the communication with the patients, thereby increasing patient participation and patient-centeredness. Increased communication with patients has been shown to have a positive effect on patient satisfaction (Kazemi and Kajonius, 2017; Kamra et al., 2016) and better staff responsiveness can lead to better health outcomes (Turan et al., 2016) . Second, better coordination and multi-professional cooperation aim to make cancer care safer, more effective and more efficient (Freijser et al., 2015) . Third, the standardisation of cancer diagnostics helps to deliver more uniform and predictable diagnostic processes and thereby increase equitability (Håland and Melby, 2016) .
Standardisation with associated reduction of variation is one of the important principles of quality management, which ensures consistency and predictability of work processes and makes the system less dependent on individuals (Deming, 1994; Dahlgaard et al., 2008) . Finally, CCP intends to make cancer diagnostics more timely (Jensen, 2015) .
Long waiting times are a well-known challenge in most health care systems. Different strategies, for example Lean production, are used to reduce waiting times (Dahlgaard et al., 2011; Kollberg et al., 2006; Poksinska, 2015) . Generally, waiting times occur when there are insufficient resources available to satisfy the care needs. Variation in patient inflow contributes to mismatch in capacity and demand and thereby generates queues or creates an underuse of resources (Silvester et al., 2004; Murray and Berwick, 2003) . The relationship between waiting times and ineffectiveness in health care delivery, patient dissatisfaction and increased suffering for patients are among the reasons why it is important to measure and follow up waiting times (Viberg et al., 2013) . Research also shows that comparisons and monitoring of health care quality and efficiency, such as waiting times, encourages improvements and striving for improved results over time (Elg et al., 2012; Langley et al., 2009) .
Effects on waiting times from the system perspective
Understanding the system and the interrelatedness of its components is an underlying condition for improvement of a system (Deming, 1994) . Since health care is characterised as a complex system (Plsek and Greenhalgh, 2001) , the interrelatedness of its components is not always straightforward and the consequences of changing the system are not easy to predict (Kannampallil et al., 2011; Grol et al., 2013) . CCP is a care pathway that frequently incorporates several caregivers from different specialist units. Those units not only deliver care to cancer patients, but may also serve several patient groups and provide a wide range of care services. Prioritising and reallocating resources to one patient group may therefore lead to undesired effects. The implementation of CCPs in Sweden is not a new approach and has been implemented in other health care systems before. Denmark implemented CCPs in 2008, which led to decreased waiting times for cancer patients (Larsen et al., 2013) , but increased waiting times for other patient groups that were not investigated for cancer (Probst et al., 2012) . In the United Kingdom, two-week wait clinics for cancer diagnostics were introduced for breast cancer. Potter at al. (2007) identified that two-week wait referrals for high-risk patients did not capture more cancer as anticipated, but instead extended the waiting times for patients with low risk who turned out to actually have cancer. Hamilton (2009) reported similar results, where patient groups with low risk or vague symptoms risked having to wait longer in favour of highrisk groups.
A study of the Swedish Health Care Guarantee -an improvement programme aimed at decreasing care queues -mentions 'crowding out' effects in the entire health care system, from primary to specialised care. One reason for these effects was the encouragement of prioritising patients coming in for their first visit instead of calling in patients in need of follow-ups. Simple, quick and measurable treatments were prioritised over more complicated actions. This benefits strong patient groups but negatively affects older, multimorbid and chronic patients. The report also mentions that there is no data available to analyse the extent of the 'crowding out' effects (Högrell, 2012) .
Method
This paper is based on a document study of implementation reports from 21 regions and one case study in the Region of Östergötland.
Document study
In the document study we analysed how 'crowding out' effects linked to the CCP implementation were described. The Swedish health care system is divided into 21 regions that are responsible for health care provision and management with independent budgets. All regions participate in the implementation of CCPs in their regional health care systems and are obligated to submit annual action plans and result reports to the NBHW. The content of the reports is partly specified by NBHW and information is collected in part about the challenges and risks connected to undesired effects.
We collected, read and analysed all reports and action plans from 2015-2017, which are available online at the Regional Cancer Centre in Cooperation (RCCC) website. The analysis of the material was conducted through a combination of a systematic word search and theme categorisation (Bryman, 2003) . Before the analysis started, the authors read previously published reports from for example the NBHW related to 'crowding out' effects and decided on some search terms. These terms -crowding out, inclusion, effect, risk, waiting, lead-time, and equitability -were used for an initial content search in the reports. Relevant data were compiled into a document and an initial categorisation was made. Afterwards, all documents were thoroughly read through to ensure no effects were missed. All regions were assigned a letter (Table I) , which was used for referencing in the presentation of the empirical data.
<Insert table 1 here>
Case study
The case study was conducted in the Region of Östergötland in Sweden, which started implementing CCPs in 2015. The aim was to gain more understanding about the phenomena under investigation in their natural setting (Bryman, 2003; Yin, 1989) . The case study had a dual purpose. The first part was to gain knowledge about the implementation of CCPs and identify determinants enabling and/or hindering the implementation. The second purposemost relevant for the present study -was to understand the anticipated effects of the CCP implementation. The complete case study was presented in a master's thesis (Smeds, 2016) .
The data collection methods included a document study, mapping of patient pathways, interviews and participant observations (Patton, 2002; Bryman, 2003) . The document study was based on internal reports and documents primarily written by the Region of Östergötland and the South East Regional Cancer Centre about the CCP implementation and other related improvement projects in cancer care. Mapping of patient pathways based on the medical record system was used to identify health care professionals working with CCPs in different parts of the diagnostic process. The aim of this step was to ensure that health care professionals invited for interviews had experience with CCP. Sixteen semi-structured interviews (Kvale, 1996) were conducted with seven nurses, three physicians, two care unit managers, two general practitioners and two regional project leaders for the CCP implementation. The selection of the respondents aimed at getting the experience of medical professionals with different backgrounds and working in different organisational units (Kvale, 1996) . One part of the interviews focused on the health care professionals' perceptions of anticipated risks and effects due to the CCP implementation. If the interviewees did not mention 'crowding out' effects, the interviewer deliberately raised the subject. Examples of questions were: How does the scheduling of appointments work? How are the scheduled times utilised? How do you think the pre-scheduled time slots affect patients? What are your thoughts on 'crowding-out' effects in relation to CCPs? The length of the interviews varied from 45-120 minutes depending on the respondent's knowledge about CCPs. All interviews were recorded and transcribed to ensure accuracy in data analysis (Kvale, 1996) . Finally, observations of meetings (n=10) were conducted. A combination of both participant and non-participant method was used (Patton, 2002) . The participant observations were done on planning and development meetings related to CCP implementation. The non-participant observations were done on multidisciplinary conferences to gain a deeper understanding about the working methods and decision-making processes of health care professionals. The observation time varied between 1-3 hours. Unstructured field notes were taken during observations and compared between both researchers to ensure no content was missed (Bryman, 2003) .
The data were analysed using qualitative content analysis. The various data collection techniques were used to ensure the validity of the research findings (Patton, 2002) .
Result
In the following section, we first outline the reasons why 'crowding out' effects occur in relation to CCP implementation. We then define the different effects under the term 'crowding out'. We illustrate the effects by describing hypothetical situations involving patients. Table II shows a summary of the reasons for 'crowding out' effects with reference to regions. The identified reasons are the increased number of cancer diagnostics, lack of capacity, and pre-scheduled appointments, which are further described in this section. <Insert table 2 here> The first reason for the occurrence of 'crowding out' effects is the potentially increased number of cancer diagnostics. Before CCP implementation, patients were frequently referred to incorrect specialised care units, or not referred at all, due to vague or unclear symptoms. The introduction of standardised criteria for cancer referral was supposed to solve this problem. The general expectation was an unchanged number of patients in need of cancer diagnostics but an increased possibility of early detection. Despite this, the flow of patients being referred for cancer diagnostics into some CCPs is perceived to have increased in several regionss. One reason for this appears to be that the broad criteria capture a larger number of patients who turn out not to have cancer. More patients need to be prioritised and handled within the maximum waiting time limits. This may imply longer waiting times for other patients in need of the same resources and thereby lead to 'crowding out' effects. A risk was also perceived that physicians could misuse the CCP referral to get their non-cancer patients through fast-track diagnostics.
Reasons for 'crowding out' effects
Patients not in urgent need of care get their tests and examinations faster and contribute to longer waiting times for patients in greater need of care.
The second reason for the occurrence of 'crowding out' effects is the lack of capacity. Uneven resource allocation, understaffing and lack of capacity are huge challenges throughout the Swedish health care system, and are not new phenomena related to CCP implementation. The maximum waiting times are perceived to add extra pressure to the system, making some regions worried about being able to keep the maximum waiting times with the scarce resources. The lack of competence and capacity appear to be greatest in radiology, pathology, urology, endoscopy and surgery units, which risk leading to queues and long waiting times.
The third reason is pre-scheduled appointments. CCP implies a new procedure of opening up pre-scheduled timeslots for CCP patients. This way, appointments are prioritised for CCP patients and ensure availability within the maximum waiting times. Unused timeslots are a waste of resources in an already congested schedule and risk leading to longer waiting times for all patients. To minimise this risk, some regions have increased the flexibility in the scheduling system by setting up procedures for when the pre-scheduled timeslots can be booked for other patient groups. Longer waiting times for patients with non-cancer diseases is the most frequently mentioned risk after CCP implementation. Patients like Hannah, who seek care for symptoms that do not indicate cancer, are in need of the same resources as cancer patients and therefore risk being set aside to prioritise patients going through a fast-track CCP. Key functions like radiology and pathology have a special need for prioritisation since optimisations with a focus on a single patient pathway risks leading to inequitable resource allocation between patient groups.
Effects described under 'crowding out'
The risk groups are patients with more and less serious diseases. Often mentioned are patients with comorbidity, chronic diseases and hospitalised patients, who are often seriously ill and in need of timely and further adequate care. Another example are patients who do not yet show alarm symptoms for cancer but are in need of screening because of their inherited predisposition to cancer.
The second effect described under 'crowding out' is longer waiting times for patients with cancer and going through cancer diagnostics. The example below illustrates the situation.
Martin is 80 years old, was treated for and cured of bladder cancer two years ago, and requires regular follow-ups. Sophie is a 50-year-old woman in overall good health. She was referred to the urology clinic with suspicion of bladder cancer due to findings of blood in the urine. Sophie got an appointment within one week. Even though it was time for Martin to get a follow-up appointment, he needed to wait two months longer because CCP patients were prioritised.
The example above illustrates a 'crowding out' effect for patients who require follow-up visits. The need for follow-ups generally increases in health care due to higher survival rates and patients growing older. Prioritising CCP patients may lead to longer waiting times for followups since the medical need, as in Martin's case, is perceived to be lower for this patient group. However, follow-ups are important in order to find patients who suffer relapses of cancer. There has been a national discussion about how to handle relapse patients within CCPs. The discussion is whether they should start a new CCP and receive CCP priority or not.
Prioritisations are needed throughout the cancer care process to ensure that the resources are used in the best possible way in every situation. Medical need should be the main discriminating factor to prioritise among CCPs and among individual patients. Due to under-capacity of appointments and treatments in many regions, there are challenges in ensuring all patients fall within the maximum waiting times. After implementing CCPs there is a risk that patients who are getting close to the maximum waiting times are prioritised over other patients. This counteracts the medical need for prioritisation but ensures that patients receive care within the maximum waiting times. There is also a paradox for patients who are first quickly diagnosed through CCP but then have to wait a long time for treatment due to, for example, queues for surgery.
The third effect is 'crowding out' from CCPs due to serious illness, as described in the example below:
Karl is 93 years old, multimorbid, has a hard time moving around on his own and lives in a nursing home. In the last few weeks, Karl has lost a lot of weight, has little appetite and gets heartburn. His GP suspects that he might have stomach cancer but has decided that Karl should be diagnosed for cancer outside a CCP. Due to his fragile condition, Karl is considered unable to make the investigations within the set maximum waiting times or fit into a fast -track diagnostic pathway.
Very sick or old patients like Karl with complex care needs might be considered unsuitable to follow a standardised process. Going through a CCP means that the patient should be completing diagnostics within the maximum waiting times and going through the predetermined activities in a timely manner. This might not work for some patients due to their severe health condition, medications or the fact that they do not benefit from being pushed through the diagnostics process. These patients are referred for cancer diagnostics outside the CCP.
There is a serious problem if patients are referred to CCP based on whether they are able to meet the maximum waiting times, rather than their medical need. A patient who is believed to be a demanding diagnostic case might be referred outside the CCP and thus is deprived of a faster diagnostic pathway. This also provides a skewed image of what kinds of patients go through CCPs and how long a cancer diagnostic process actually is.
The fourth effect is 'crowding out' due to socio-demographic attributes, which can be illustrated as follows:
Dave is a 35-year-old mentally ill wheelchair user who is aided by an assistant throughout the day. Because of a last-minute cancellation, an appointment is made available at the clinic in a few hours. Even though Dave is the next person on the waiting list, he is not brought in because he is considered unable to attend his appointment due to his special assistant needs.
Patients such as older patients, addicts, patients in need of an interpreter, patients with disabilities or mental diseases, are categorised as vulnerable patient groups. Patients like Dave risk not being referred to CCPs or being delayed in diagnostics due to reasons such as need for special assistance, incomprehension or inability to take an active role in the diagnostic process, and they risk having to stand back in favour of patients who are more forceful. Even though neither these difficulties nor patient groups are new to health care, they are believed to become visible in relation to CCPs when the focus is on meeting the maximum waiting times. The introduction of standardised criteria for referral has increased the chance of finding and treating patients who previously risked being delayed in their cancer diagnosis due to being 'stuck' in primary care, being unable to speak for themselves or following a random diagnostic process. One example is patients, like Maria, with unclear symptoms, who now go straight into cancer diagnostics instead of being referred by physicians through trial and error to different units of the health care system.
Discussion
The implementation of CCPs aims to contribute to more patient-centred, safe, effective, efficient, timely, and equitable care. This paper shows that the regions anticipate several effects that influence the quality of cancer diagnostics, but also mention undesired effects in other parts of the health care system.
The deeper analysis of 'crowding out' effects revealed that we are actually talking about three different effects; we labelled these the push-out effect, inclusion effect and exclusion effect. Figure 1 shows an overview of the effects of CCP implementation associated with 'crowding out' effects.
<Insert figure 1 here> A push-out effect is an unintended and undesired side effect of CCP implementation on waiting times. This is in line with other research showing that a quality improvement initiative in one part of the health care system may have negative, unintended consequences for quality and efficiency in other parts of the system (Grol et al., 2013) . The main objective for Swedish health care, as expressed in the Health Care Act (1982) , is good health care on equal terms for the entire population. Prioritisations should be made according to the ethical platform and not be influenced by personal characteristics, societal status, etc. According to this act push-out effects occur when:
Patients with lower priority (lower medical need) receive care before patients with higher priority (greater medical need). (NBHW, 2016) This definition indicates that waiting longer is not s sufficient criterion and the push-out effect first occurs when the medical prioritisation has been set aside (NBHW, 2016) . The pushout effects in relation to CCP were stated in the literature before (Larsen et al., 2013; Probst et al., 2012; Hamilton, 2009 ), but not deliberately discussed with respect to prioritisation and medical need. Cancer patients have a high priority due to the severity of the illness; if patients with lower priority have to wait longer, a push-out effect does not occur according to the definition. The push-out effect occurs for patients who have the same priority as cancer patients, as for example patients diagnosed and treated for cancer outside CCPs or patients with equally serious or more serious diseases and conditions. Push-out effects may also occur for vulnerable patient groups. Focus on meeting the maximum waiting times combined with the lack of capacity and personnel resources in specialist care may disadvantage those patients due to their special needs, such as the need for an interpreter or the inability to transport themselves. Stronger patients may have shorter waits due to their higher ability to take any available time for investigation or visit offered to them. All regions mention some kind of problem with available resources or capacity, which means that conscious prioritisation needs to be made in order to avoid push-out effects.
One of the goals with CCPs is to make cancer care more equitable. All patients in need of cancer care should receive care that does not vary in quality due to personal characteristics such as gender, ethnicity, geographic location, and socioeconomic status. Before the introduction of CCPs, patients risked being consciously or unconsciously excluded from cancer diagnostics due to such factors as unspecific symptoms, low socio-economic status, disabilities, age or language barrier. These patients are often less inclined to fight for their right to be diagnosed and treated and might therefore have waited longer or been excluded from cancer diagnostics. Van Doorslaer et al. (2006) studied inequalities in access to medical care and found that people with higher incomes are significantly more likely to see a specialist than people with lower incomes. There are some indications in our results that CCPs might have changed the situation. Standardised criteria for referral are believed to create the inclusion effect, meaning that more patients from vulnerable patient groups are included now in cancer diagnostics.
Finally, an exclusion effect can take place. Not all patients might be considered suitable to follow CCPs or are willing to follow a CCP. The patient's age, medical history, comorbidity, disabilities and need for special support could be among the factors that hinder patients to follow CCPs. For example, a patient with bad health conditions might not be able to make the necessary investigations within the maximum waiting time limits and might be excluded from CCP.
Defining the 'crowding out' effects sets an important foundation with which to measure the effects, prevent the risks associated with push-out effects, and improve the situation for patients suffering from the exclusion effect. Real data on patient flow and waiting times need to be collected from patient record and national monitoring systems. The authors of this paper work currently on a study of measuring the 'crowding out' effects for urology patients. Three patient groups (prostate, bladder cancer and kidney stone) that share the same resources will be analysed. The examples of how the three types of effects can be measured follow:
• The inclusion effect is investigated by comparing the sociodemographic distribution of patients before and after CCP introduction. We aim to analyse if more patients are diagnosed for prostate and bladder cancer before and after CCP introduction and what is the quota of number of detected cancers in relation to number of patients diagnosed.
• The exclusion effect is investigated by testing if there are significant differences in the sociodemographic distribution of patients referred to CCP compared to patients not referred to CCP. For example, are fewer older, multimorbid patients referred to CCP compared to younger and healthier patients? • For the push-out effect we plan to investigate if the waiting times for kidney stone patients got longer after the implementation of CCP. Kidney stone patients are a relatively highly prioritised patient group, for which longer waiting times are not desirable.
Conclusions
This paper elucidated and defined 'crowding out' effects associated with the implementation of CCPs in the Swedish health care system. Our results show that the notion of 'crowding out' actually comprises three different types of effects related to waiting times and equitability issues: push-out effect, inclusion effect and exclusion effect. A push-out effect occurs when patients with the same or higher medical need have to wait longer because CCP patients are prioritised in the health care system. An inclusion effect occurs when patients from vulnerable groups who were previously delayed or excluded are now, due to CCPs, referred to more timely cancer diagnostics. Finally, an exclusion effect occurs when a patient is not referred to CCPs due to his or her health status or special needs. The major theoretical contribution of the paper is a conceptualisation of effects discussed under 'crowding out'. Although these effects are not a new phenomenon in health care, there is a lack of common definitions and terminology and a corresponding lack of standard protocols for measuring them. 'Crowding out' is generally associated with negative effects on waiting times, but as our results show 'crowding out' may also imply both positive and negative effects related to the equitability of care. This paper also points to the importance of system thinking in health care. As we have shown, improvements in one part of the system may have negative consequences in other parts of the system. The practical contribution is setting a common base for measuring the 'crowding out' effects of CCPs in the Swedish health care system. The widely discussed negative effects of CCP implementation on waiting times are only one of the effects associated with 'crowding out', and those are actually not as negative as perceived. According to the Swedish Health Care Act longer waiting times, although undesired, do not always mean that a push-out effect has occurred. The negative effects on waiting time need to be evaluated in relation to the medical prioritisation of patients. If an inclusion effect occurs, i.e., more patients from vulnerable groups are diagnosed with cancer, longer waiting times for patients with lower priority are not as bad as perceived. The limited health care resources need to be allocated in a fair, equitable manner. In this respect, it is important to pay more attention to exclusion effects as they violate the underlying principle of providing good health care on equal terms for the entire population. 
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